Dexamethasone potently enhances phorbol ester-induced IL-1beta gene expression and nuclear factor NF-kappaB activation.
The synthetic glucocorticoid dexamethasone, an immunosuppressive and anti-inflammatory agent, was investigated for its effect on PMA-mediated expression of the inflammatory cytokine IL-1beta in the human monocytic leukemic cell line THP-1. PMA alone induced the production of low levels of IL-1beta in THP-1 cells, whereas dexamethasone alone had no effect. However, dexamethasone potently enhanced PMA-mediated IL-1beta production. Using a selective and potent inhibitor of protein kinase C, we found that synergistic interaction between PMA and dexamethasone requires protein kinase C activation. PMA has been known to activate nuclear factor NF-kappaB in THP-1 cells. Using an oligonucleotide probe corresponding to an NF-kappaB DNA-binding motif of the IL-1beta gene promoter in gel electrophoresis mobility shift assays, we demonstrated that PMA-induced NF-kappaB activation was greatly potentiated by dexamethasone. Our results indicate that glucocorticoids can be positive regulators of inflammatory cytokine gene expression during monocytic cell differentiation.